ABSTRACT: This experiment was designed to evaluate the effect of naked neck (Na) and frizzle (F) genes on eggshell ultrastructure at different intervals of incubation period. 81 eggshell samples (9 samples/ genotypes/ incubation studied intervals) were taken before incubation period, at 12 days of incubation period and after hatching. Before incubation period, the present results showed that the presence of Na or F genes in a single manner significantly increased the palisade layer compared to normally feathered genotype. The Na had effected used calcium from mammillary layer during embryonic development .It is well known that local strains enjoined with higher percentage of fertility. Introducing naked neck (Na) or frizzle (F) genes did not depress this higher fertility. Moreover, under high ambient temperature, naked neck and frizzled genotypes recorded higher fertility percentage than that recorded for normally feathered one. On the other hand, it is noticed that, naked neck gene decreased hatchability percentage; this may be attributed to the positive effect of naked neck gene on increasing the length of palisade layer of eggshell ultrastructure. The decreasing of hatchability associated with naked neck gene was a major cause that impeded the spread of using this gene in commercial strains. In order to solve this problem and avoiding the disadvantage of naked-neck gene, it could be beneficial to insert this gene in a commercial strain and select for a decreased palisade length.
INTRODUCTION
Major genes including naked neck and frizzle were of great importance and could be used in programs aimed to improve Egyptian local strains. These genes are believed to improve adaptability to hot climate. Magothe, et al. (2010) reported that birds which possess these genes need to be explored for the development of a viable indigenous poultry industry. The naked neck genes were of great benefit either in meat or egg production under high ambient temperature. Galal and Fathi (2001; 2002) ; Galal (2003) ; Mahrous and Radwan (2011) ; Fathi et.al (2013) prescribed viable and workable breeding policy to improve programmes in poultry breeding and pointed out to the benefits of these two major genes (naked neck and frizzle) in poultry industry under Egypt climate.
Introducing of naked neck gene followed by frizzle one had a favorable effects under heat stress in respect to production traits (Ikeobi et al. 1996; Mahrous, 2003; Peters et al. 2004 and 2005) . Ibe (1990) , Ikeobi et al. (1996) and Peters (2000) showed that, the possession of major genes influenced the utilization of available food reserve for egg production. Naked neck and frizzle improved internal and external egg quality. The specific gravity, Haugh units, yolk weight, albumen height, shell thickness, shell weight and breaking strength were significantly better in naked neck birds than normally feathered genotype (Garces and Casey, 2003; Islam et al., 2001; and Alvarez et al., 2002) . Naked neck (Na) and frizzle (F) major genes are believed to confer not only adaptability to the tropical climate, but also improving the mechanical properties and ultrastructure of eggshell (Mahrous, 2011) .
Fertility and hatchability are the most important determinants for producing more chicks from a given number of breeding stocks within a stipulated period.
El-Wardany and Zein-El-Dein, (1995) found that, the percentage of dead and abnormal spermatozoa were significantly higher in naked neck semen, they attributed the pronounced decreased hatchability associated with naked neck gene to these foundations. They concluded that, after vitamin E and selenium (VE-Se) supplementation the percentages of dead and abnormal spermatozoa were significantly decreased and hence, fertility and hatchability percentages increased. Fayeye et al. (2005) reported that the naked neck and frizzle genes improved fertilization under high ambient temperature condition; but, Na gene had a significantly low hatchability compared to nana.
Mahrous (2011) recorded that the egg table layer carried Na gene in a single state or combined with F gene significantly increased relative palisade thickness compared to nana genotype, opposite trend was noticed for relative mammillary thickness. Dennis et al. (1996) and Chien et al. (2009a,b) studied the role of the structure of eggshell and its function as a calcium source for the growing embryonic skeleton in fertilized and incubated eggs.
The aim of this research is to study the reasons that lead to low hatchability correlated with these two mentioned genes and related to eggshell properties in order to determine the best selection program suitable to improve the hatchability in chickens carried such genes.
MATERIAL AND METHODS

Mating and management:
This experiment was carried out at poultry breeding farm, poultry production department, Faculty of Agriculture, Ainshams University. On August, (2012) three lines of chickens from different genotypes aged 35 weeks were used as follow:
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The first line: Named, the naked neck line (NaNaff), it is homozygous for naked neck gene and recessive for frizzle one.
The second line:
Named, the frizzled line (nana FF), it is recessive for naked neck gene and homozygous for frizzled one.
The third Line:
Named, the recessive line (nanaff) it is recessive for both genes, naked neck and frizzle genes.
Within each line, the cocks of a certain genotype artificially inseminated the females from the same line. So, the males and females within each line were from the same genotype.
After few days (3 days) from artificial insemination, the collection of eggs. (without any cracks) began 300 eggs from each line (genotype) were collected and put under incubation circumstances to determine the fertility and hatchability percentage. At 12days after inserting eggs into incubator, the eggs had been candled inspected. Then the infertile eggs and eggs with dead embryos were culled. With respect to the remaining eggs, they were subjected to ultrastructure eggshell inspection.
The studied parameters included:
Number of fertile eggs 1. Fertility Percentage = X 100 Number of settable eggs Number of hatched chicks 3. Hatchability Percentage = X100 Number of fertile eggs
Scanning Electron Microscopy SEM Technique:
Using the SEM technique, 81 samples of eggshell were randomly taken from Naked neck, Frizzle and normally feathered genotypes (aged 35 weeks) to investigate the different length of eggshell layers and their effect on hatchability percentage at the studied intervals (0, 12days of incubation and after hatching).
The specimens were prepared by cutting a piece (1 cm 2 ) of shell from the equatorial region of each egg. The shell membranes were removed by chemical solution. As previously mentioned by Radwan et .al. (2010) to remove the remaining tightly bound membrane fibers, each sample was then immersed overnight in 6% sodium hypochlorite, 4.12% sodium chloride and 0.15% sodium hydroxide. Following these preparative treatments, two samples from each egg were mounted in inner side uppermost and in vertically manner on aluminum stubs, coated with gold for 3 min in an Escape Sputter Coater. These samples were examined using JEOL JSM-T330A scanning electron microscopy at 15 Kv. The cross-sectional lengths of palisade and mammillary layers were directly measured in μm using scaling software provided with the SEM at a magnification of x200. The total thickness of each specimen was measured as the distance from its' outermost surface to the point where the basal caps inserted into the shell membranes. The thickness of the mammillary layer was also assessed, this being the distance from the basal caps to the point at which the palisade columns first fused. Subtraction of these two measures provided a length of the palisade thickness or effective thickness (Bain, 1990; Solomon, 1991) . Triplicate measures were performed in each case and the mean values were used in the statistical analysis.
STATISTICAL ANALYSIS
Data were subjected to a one-way analysis of variance using the General Linear Model (GLM) procedure of SAS User's Guide )2005(. When significant among means were found, means were separated using Duncan's Multiple Range test. The statistical models used in this study were as follows; Yijk = µ + Bi +eij Where; µ= Overall mean, Bi = genotype effect and eij = Experimental error. The illustrated data in Table 2 (12) days of incubation and after hatching. Where, the superiority recorded for naked neck genotype for the same mentioned trait.
RESULTS
As for the mammillary layer, absolute values in percentage, did not significantly difference between genotypes before incubation only, while these differences had significant after 12 days of incubation and also after hatching. This trend existed before incubation, after (12) days of incubation and also after hatching concerning the palisade layer. The obtained results indicated that there were significant differences between NaNaff, nanaFF and nanaff genotypes for absolute estimates only. The superiority recorded for NaNaff genotype, where the lowest value recorded for nanaff genotype. While, nanaFF genotype recorded an intermediate value.
The same trend existed also for palisade percentage and mammillary percentage, but differences were not significant at any studied intervals (before incubation, after 12 days of incubation and after hatching). Fig.1 , 2 and 3 illustrated erosion of mammillary layer for normal, frizzle and naked neck genotypes after 12 days of incubation. The erosion of calcium carbonate found in mammillary layer (cone layer) used a calcium source for building skeleton of embryo chicken, the fig explained stately different erosions between different genotypes. Fig.4 , 5 and 6 showed erosion of mammillary layer for normal, frizzle and naked neck genotypes after hatching. The erosion of mammillary layer was more extensive for normal, frizzle and naked neck respectively. The naked neck and frizzle genes affected the useful ability and absorption of calcium found in eggshell by embryo. Fig 1,2,3 ,4, 5 and 6 are belonging to the fertilized eggs and those put under incubation circumstances (after 12 days of incubation and after hatching) the mineral in the mammillae is dissolved to provide a source of calcium for the growing of embryonic chick skeleton, leaving a desorbed appearance at the mammillary tips. Fig 7, 8,9 ,10, 11, 12 and 13 show Cross-sectional length of palisade and mammillary layers of the eggshell for nanaff, nanaFF and NaNaff genotypes at incubation times. The Figs explained the decreased length of mammillary and palisade layer during incubation times (0, 12 and after hatching). Also, the erosion and length of mammillary layer had shorter for NaNaff than nanaFF and nanaff genotypes at At 12 days of incubation and after hatching.
The mammillary layer is the narrow tips of the calcitic columns cones that radiate outwards towards the exterior shell surface, while, the palisade layer is defined as the region where the mineralized cone like substructures originating from the mammillae becomes tight apposed to one another to form an approximating polygonal array of compacted cones (Bain, 1990) .
DISCUSSION
The naked neck and frizzle genotypes enjoyed with high fertility under high ambient temperatures after introducing these genes into our local strains. These findings approved with those obtained by several researchers (Oke 2011; Fayeye et al., 2005; Nwachukwu et al., 2006) .
One of the major effects of naked neck gene is decreasing hatchability and increasing embryonic mortality. This may be due to the few feathers on the neck which allowed the head to assume faulty positions (Merat 1990). Ladjali et.al 1995, observed that, the hatchability of eggs laid by heterozygous frizzle genotype (nanaFf) is sub abnormal and it is also lower for eggs laid by homozygous frizzle genotype (nanaFF). As for naked neck genotype, the observed data of this recent experiment showed that, the naked neck gene had a marked effect on increasing the length of palisade layer of eggshell ultrastructure which makes eggshell more solid.
Radwan (in press) illustrated a positive relationship between the length of palisade layer and the force required to break eggshell and negative correlation between length of palisade layer and elastic eggs. Liao et. al., 2013 studied the relationship between the hatchability of eggs and their eggshell ultrastructure. He concluded that the average size of mammillary cone had no effect on egg hatchability. Moreover, it could be stated that, one can improve egg hatchability through selecting the thicker mammillary layer. Dieckert et al. (1989) demonstrated that, when mammillary layer reached 75µm or represented 21% of the total shell, it can provide an adequate amount of calcium to the embryo. Also, an important point of view, concerning a certain part of mammillary region called mammillae, where it provides the embryo with calcium. This previously mentioned region contains microcrystals of calcite with spherulitic texture which facilitate the eventual dissolution of the minerals and mobilization of calcium to nourish the embryo (Hincke et al., 2012) .
It could be noticed that all eggshell layers were significantly reduced with the development of embryos (0, 12 days of incubation and also after hatching). This development of embryos had increased erosion of the calcium reserve assembly region of the mammillary layer and hence it decreases the length of eggshell layers, according to (Nascimento et al., 1992) . Moreover, the Na and F genes may be affected the absorption of calcium from mammillary layer.
For the SEM inspection it is appeared that the mammillary structure had more erosion and decreased length (0, 12 days of incubation and after hatching) than palisade layer, which reflect its important nucleating role and its function as a calcium source for the growing embryos skeleton in fertilized and incubated eggs. Chien et al. (2008 Chien et al. ( , 2009a studied the mineral phase and organic phase during their formation eggshell (the mammillae and palisade layers is order to determine their role in the process of embryonic development. He concluded that, the mammillary and palisade layers play an important role in facilitating mineral dissolution and transport of calcium necessary for the development of embryos skeleton.
Our results agree with those obtained by the previous mentioned researches especially which related to the length of palisade and mammillary layers.
CONCLUSION
It is obvious that, the naked neck and frizzle genes may be effect on the absorption of eggshell calcium by the embryos. Moreover, the problem of reduced hatchability associated with naked neck gene could be resolved by selecting for decreasing palisade layer length and increasing elasticity of naked neck eggshells. After solving this problem, a naked neck gene might be used widely in commercial strains. Table ( 2): Effect of naked neck (NaNaff), frizzle (nanaFF) and normally feathered (nanaff) genotypes on cross-sectional length (µm) of individual eggshell layers (absolute). 
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